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H1044106 IsContinuousSTMonitoringsBetterPredictorOutcomeThsnEnroiiingEiectrocardiogrsmin
AcuteMyocerdiainfarction?
R.E. Boinaeu, C.L. Green, K.M. Trollinger, J.E. Pope, E.J. Topol, R.M. Califf,
M.W. Krucoff. DukeUniveraifyMedicalCentecDurham,NC,USA
The GUSTO-1trial showad that certain enrollment variables predict 30-day
mortality after Ml. Peak lead ST elevation (STPK) on enrollment ECG was
not predictive, though thia is the variable that drives treatment. We theorized
that the peak was not obtained on the static enrollment ECG, with loss of
predictive information. We evaluated peak ST elevation on enrollment ECG
vs peak ST elevation in the primaty lead during continuous (CONT) 12-
Iead ST monitoring in the GUSTO-1and TAMI-9 acute Ml substudies, using
patients as their own mntrols (N = 492). Endpoints were combined death or
new CHF, or no death or CHF at 30 days. No significant differences in age,
sex, prior Ml, hypertension, smoking, diabetes, peak CK, time to treatment
(TIT) or ejection fraction (EF) were seen. Results were:
Death Peak llT Lyticsto Enrollment CONT
CHF N CK hrs EF STPKa STPKb STPKC STPl@
Yes 140 2200 2.8 80 (0-83) 40,0 325 IJV 525 /JV
No 352 1233 2.7 55 (0-29) 35.8 300 /Jv 434 WV
aRange (rein),bpsrcentPK on enrollECG, Cp= 0.159, dp = 0.0048
Conclusions:Enrollment ECG failed to identify true peak ST in 60% of
AMI pte. There was a trend for later peaks in pts. with poor outcome. Peaks
were identified within the first 6 houra in gs~o of pts. Thus, true ST peak is
predictive of outcome when continuous 12-lead ST monitoring is used.
m1044107 PosteriorChestLeada(W-S)ST~ DuringAcuteinferiorinfarctPredicteLargerinfarctandBettar
BenefitFromThromboiysie
S. Matetsky, G.1.Barabash, D. Freimark, P.Chouraqui, E. Kaplinsky,
H. Hod. Heartlrrstitute,ShebaMedicalCentecTelHashomecIsrael
Since the beneficial effect of thrombolysis is proportional to the amount of
jeopardized myocardium, patients (pts) with inferior myocerdial infarct (lMl)
and posterior involvement may receive greater benefit from thrombolysis than
other IMI pte. However, the early identification of these pts is hampered by
the absence of ST? refiacfing posterior Ml on standard EGG. To determine
the value of ST~ in posterior chest leads (V7--S), to facilitate the diagnosis
of posterior involvement, end to evaluate the effect of thrombolyfic therapy
in this subgroup of IMI pts, we studied 87 pta with first IMI, treated with
rt-PA. Pfawere divided into 2 groups: 46 (53%) with STT in V7._g (Group A)
and 41 (47Yo)without (Group B). Group A had more frequent posterolateral
wall motion abnorrnalitiee on adisaion redionuclide ventriculography (87% vs
46% p < 0.001), higher peak CK (1254 + 873 vs 847 + 723, p < 0.05) and
lower LVEF (53* 14 vs 60 + 9, p < 0.008), than Group B. To determine the
beneficial effect of thrombolysis, pts were atratified according to the patency
of the infarct artery on angiography. While in Group A patency resulted in
better LVEF (58 + 13 ve 44 * 12, p < 0.012), in Group B the EF was
preserved regardless of patency. In conclusion:1) ST~ in V7..g identifies
IMI pts with posterfor involvement. 2) IMI pts with ST? in VT-.-.9benefit more
from thrombolyeis, as compared to those without.
m1044108 ST-segmentEievationin Leadsi andaVLinAcuteAnteroeerMaiMvocardiainfarctionisan
independentRiskFac~orfor LeftVentricular
Rupture
H. Yoshino, K. Yano, K. Sasaki, M. Yotsukura, K. Ishikawa. Kyorin
Univers~,Tokyo,Japan
Background:It is difficuit to determine which patients have a risk of cardiac
rupture after acute myocardial infarction. Objectives:The purpose of this
atudy is to determine the usefulness of electrocardiography (ECG) in the
emergency rcem for assessment of the risk of cardiac rupture after acute
anteroeeptal myocardial infarction (AS-Ml). Methods:The presence of ST-
segment elevations on emergant 12-lead ECGS in 364 consecutive AS-Ml
patients was evaluated. Patients with complete bundle branch block were
excluded. A forward-stepwise logistic regression analysis for cardiac rupture
was performed with covariants of age, gender, and ST-segment elevations
in leads 1,aVL, and VI-V6. Results:Cardiac ruptures were observed in 18
patients, 7 with left ventricular free-wall rupture (FWR) and 9 with ventricular
septal perforation (VSP). For FWR, ST-elevation in lead sVL was the only
independent factor (odds ratio = 5.4, 95% Cl. = 1.6-18.7, P = 0.0078). For
VSP, female gender (odds ratio= 7.7, 95% Cl. = 1.6-33.1, P = 0.0064) and
ST-elevation in lead I (odds ratio = 6.4, 95Y0Cl. = 15--27.5, P = 0.0134)
ware independent factors. For left ventricular cardiac rupture, female gender
(odds ratio = 4.2, 95% C.1= 1.4-12.9, P = 0.0118) and ST-alevation in lead
aVL (odds ratio= 3.5, 95% C.1= 1.6-6.7, P =0.0002) were both independent
factors. Conclusion:In pts with acute AS-Ml, the ST-segment elevation in
leads I and aVL is an independent risk factor for left ventricular rupture.
11044-109]oCCUrrenCeOfventriCUiarF briiiatiOnDUring
AcuteMyocardiainfarction:Predictionby
DynamicContinuous12LeadECGST-Segment
Variabiea
A. Natale, K.H. Newby, C. Green, M.W. Krucoff. DukeUniversityMadica/
Center/DudramVAMedicalCentecDurham,NC,USA
The objective of this study was to assess whether continuous 12 lead ECG
ST-segment change8 durfng the first 3 hours of recording could predict or
affect tha occurrence of ventricular fibrillation (VFib) during acuta myocerdial
infarction (Ml) treated with thrombolytic agents. 533 patients undergoing
continuous 12 lead ECG ST sagment monitoring were included in the study.
The variables analyzed included: 1) the time to steady etate of the ST (Time
SS); 2) number of ST transition episodes; 3) the peak of the ST deviation
(ST peak); 4) and the ST curve area (ST area). To evaluate tha effects of
different ST segment transition patterns, patients weredivided as follows: 1)
those with 1 ST transition; 2) those with 2 ST transitions; 3) those with z 3
STtrensitione (cyclic flow). Both patients with and without VFib were equally
distributed in the three groups (p = NS). The remaining ST variables in the
VFib and no VFib groups are shown. Valuas are raported as percentages of
median (25th, 75th) percentiles.
ST Peak ST Arsa Tme SS
VFib = Yes 738 9197 180
Vfib = No 498 4977 124
p Vslue 0.0001 0.0003 0.19
Inconclusion: (1) ST-segmentvariables,looking attheareaof myocerdium
infarcted and at risk, predict VFib in Ml treated with thrombolytic therapy; (2)
frequent episodes of ST segment transition are not associated with either a
higher or lower occurrence of Vfib.
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11045-1101Permanent BiVentriCUiarpaCin9bYa
TransvenousApproach
J.C. Dauber’ t’, S. Cezeau2, P.Ritter2, D. Graa, A. Lazzarusz, J. Mugica2,
P.Mabo 1.1 UrriveraityHospital,Rennes,France,2CentreChirurgicelVal
d’OcSaint-Cloud,France
The banefit of chronic DDD pacing (DDD-P) to treat end-stage congestive
heart failure (CHF) remains controversial. But compared with single right ven-
tricular (RV) DDD-P, biventricular synchronous pacing (BVSP) was recently
shown as cepableto improve symptoms clanshemodynamics in patients with
dilated cardiomyopathy (DCM) and drug-refractory CHF. In the preliminary
repofls, the left ventricle (LV) was paced epicardially. The aim of the present
study was to examined the possibility of performing permanent BVSP with a
totally transvenous lead configuration.
ln24pts, mean age66, avery thin unipolarventricular leadora specifically
designad coronay sinus (CS) lead was introduced into tha CS to catheterize
selectively a cardiac vein over the LV free wall. The tip electrode was intro-
duced ae distally as possible up to a blocked position. The procedure was
successful in 17 pts (72%) with a final placement in the great cardiac veine
(n= 3), ini a Iataral vein (n = 6), in a posterolateral vein (n = 7) and at the LV
apax through the mid-cardiac vein (n = 1). The mean acute pacing thrashold
was 1.2 * 0.S V and the average intracardiac signal amplitude was 15 +
5 mV. The RV lead was placed at the apex or in the outflow tract. The 2
ventricular leads were connected through a Y adaptator to a dual-chamber
(biventricular) pacemaker (PM) in 3 pts, to a ‘Wiple-chamber” PM in 10 pts
and to a “four-chamber” PM in 4 pts.
Aftera mean follow-up of 7 months (2–18), 16 of 17transvenous LV leads
were functional whith a mean chronic pacing threshold of 2.1 + 1 V and an
average intracardiac signal amplitude of 17 * mV. SBVP was effective and
permanent in these 16 pts.
With the currently available lead technology, permanent transvenous LV
432A ABSTRACTS-Poster JACC February1997
pacingCanbe successfullyachievedin morethan70%of DCMpta.New
leadtechnologyshouldprobablyre$ultinsignificantlybettersuccessratein
the nearfuture.
~1045-111 I Fea~ibili~~fMea*uringthe ’’optima,
Atrioventricular Delay”
J. Leitch,K. Dear,S.Chevalier,M.Basta,D.Hardy.John Hunter Hos@t/,
Newcastle, Australia
Individualprogrammingof the atfioventriculardelay(AVD)has been sug-
gestedto be useful,especiallyin patientawith heartfailure. However,a
singlemeasurementofthebestAVDmaybeunreliablebecauseofvariability
in Cardiacoutput(CO).Todeterminethe feasibilityof measuringthe opti-
malAVD,we calculatedthe numberof timesmeasurementswouldhaveto
be repeatedto achievea 90%probabilityof findingthe trueoptimalvaiue.
Probabilitieswerefoundby computersimulationof 25000hypotheticalpta
withnormalrandomvariation.5AVDsweretestedwithuniformlyspacedtrue
meanCO.Thefigureshowsthenumberof repeatsrequiredwhichdepends
on the ratio of standarddeviation(SD)of repeatmeasuresof CO to the
changeinCOwitha changeinAVinterval.In13ptawithpacemakem,tested
on 3 oeeaaionsa weekapart,the SDof DopplerCOwas359 ml andthe
changein CO with a 25 ms changein AVDwas212 ml (307 ml for a 50
machangeinAVD).Thus,in thisexample,measurementswouldneedto be
repeatedon >10 separateoccasionsto be reasonablycertainof findingthe
beefAVDwithin25 msand6timesto findthebestAVDwithin50 ms.
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Thus,a preoisedeterminationof theoptimalAVDis impracticablein most
ptabeeeusethechange inCOastheAVDchangesisIessthanthevariability
in COmeasurement.
-[ MinU~VentilatiOn ~Uring~u~~a~i~al ~~er~iee:
Influence on Respiratory Driven Rate Adaptive
Pacing
R.Schimpf,T.Lewalter,D.MacCarter,W.Jung,H.Ricklil, R.Candinasl,
H.Omran,B.LUderitz.Depatiment of Cardiology University of Bonn, Bonn,
Germany 1Department of Cardiology UniversifyofZOrich, Zurich,
Switzerland
Defeofionof mi uteventilation(VE)byintratho~cicimpedancechangeshas
beeneatsblishedin rateadaptivepacemakers.Duringinitiationof exercise,
it is knownthat otherdevicese.g. muscleactivitydrivenpacemakersmay
generateafaaterpacedheartraterespcmse.Theobjectiveof thisstudywas
toanalyzewhetherthekineticeofminuteventilation(VE)offer,incombination
withthekinetioaofrespiratoryrate(RR)andtidaivolume(Vt),thepotentialof
a morepromptandnormairesponse.h4et/fods:61healthynormals(age46+
16ya)wereexercisetestedona treadmillusingthe“LowIntensityTreadmill
Exercise”-protoool(LITE).Respiratoryparameterswerecollected“breathby
breath”with a MedicalGraphicsCPX/Dsystem.Kineticsof VE,Vt and RR
weredeterminedby linearregressionanalysisat 20 sacand 343secafter
initiationof exerciseandatsteadyatate(STS).Ffesu/fs:20seoafterinitiation
of exerciseVt increaeedupto 978+ 325ml (30%of the restingvalue)and
after30 eeoto 1065+ 405 ml (45Yo).The increaseof RRafter20 seewas
Iowac19.5+6.7 breatha/min(19%)andafter30sec19.5+ 6.3breathe/rein
(18.9%).Theincremento STSWSS71%(1278+ 521mi,Vt)and22%(19.8
+ 5.8breathe/rein,RR)mrrespondingto a dynamicincreaseof 285ml/min
(W)und 1.5breathdmin(RR)fromrestto STS.Conclusion: Tidalvolume
ehowaa moremarkedincreaseat the initiationof exercisethanrespiretory
rate.Simultaneousdeteotionof tidalvolumekineticsandminuteventilation
witha modifiedalgorithmmayofferbetterdiscriminationoftheeartyexercise
phase.Improvedreactivityof a minuteventilationsensormaygeneratea
fasterpac@heartrateresponseduringdailysubmaximalexercise.
I 1045-113 I Propo881foraNovel Minute Ventilation Ba8ed
Rate Adaptive Pacing Algorithm
T.Lewalter,D.MacCarter,R.Schimpf,W.Jung,H. Rickli1,T.Korte,
R.Candinas1,B.Luderitz.Dept. of Cardiology Uniw of Bonn, Bonn,
Germany,1Dept. of Cardio/og& Uni~ of Ziirich, Zurich, Switzedand
Current3rd generationminuteventilation(VE)basedrateadaptivepacing
algorithmsrequirea complexbiphasiclinearslopeprogrammingin orderto
appropriatelymatchmetabolicdemandandpacedheartrate(HR).Itwasthe
purposeofthisstudytodeterminea mathematicalexpressionoftheHRtoVE
relationshipallowingoneto designa pacingalgorithmwhichis moresimple
to programfor the physicianand still guaranteesa high mrrelationto the
normalsinusnode’sresponseto variousintenskylevelsof activity.Eighty-
four healthyadulta(34womenand 50 men,meanage:44 + 16yra)were
exercisedon a treadmillwith “breath-by-breath”gas exchangemonitoring
usingthe symptomlimited“rampingincrementaltreadmillexercise”(RITE)
protocol.The HRto VE relationshipwasanalysedperforming(1) a linear
regressionanalysisfromrestto anaerobicthreshold(AT,slopeA) andfrom
ATto peakexercise(slopeB),(2)a naturallogarithmic(Inx)expressionfrom
restto peakexerciseand(3)a linearexpressionof the logarithmictransform
(Iogtmf)functionfor the HRor y-axisvariable.
Studygroup Women Men
HWVE(A) 1.51 + 0.44 (r: 0.92) 1.72 + 0.38 (r: 0.92) 1.35 + 0.42 (r: 0.93)
HWVE (B) 1.04 * 0.4 (r: 0.94) 1.2 + 0,46 (r: 0.91) 0.94 + 0.25 (r: 0.95)
lnxHRNE 49.1 + 9.5 (r: 0.96) 4S.9 + 10.0 (r: 0.96) 49.1 + 9.1 (r: 0.97)
logtrnfHFvVE 0.4 +0.06 (r: 0.97) 0,4 * 0.07 (r: 0.97) 0.41 + 0.06 (r: 0.98)
Theanalysisof theHRtoVErelationshipthroughoutpeakexerciseusing
the Inxexpressionor the logarithmictransformationof the y-axisvariable
demonstratedthe highestcorrelationcoefficientsamong the calculations
performed.A rateadaptivepacingalgorithmusinga logarithmicexpression
of HR to VE ratio insteadof a linear couplingcould generatea paced
rate responseto exercisewhichcloselysimulateethe normalsinusnode,
independentofgender.SincetheInxandthe linearslopeof IogtrnfHRto VE
appropriatelyrepresenthe HRto VE relationshipduringvariouswork load
levels,a future4th generationpacingalgorithmwouldno longerrequirea
differentrateresponseprogrammingfordifferentlevelsof activity.
m1045114 Oxygen Uptake Kinetics During Low-IntensityExerciee Testing: Relevance for Rate Adaptive
Pacemaker Programming
T.Lewalter, D. MacCarter, H. RickIi, W. Jung, P.Schwarfze,R.Candinae,
R.Schimpf,B.Luderitz.Dept. of Cardiology, University of Bonn, Bonn,
Germany,Dapt. of Cardiobgx UniversifyofZurich, Zurich, Switzerland
The pacemaker’sresponsetime and its rate responsefactor are known
determinantsof oxygenuptake(V02)andoxygendeficitduringlow-intensity
exercise testing. Thepurposeof thisstudywasto establisha normalsdata
basefor oxygenuptakekinetioeas a guidelinefor the programmingof rate
adaptivepacemakersandto determineits relationshipto V02at anaerobic
threshold(AT)andpeakexercise.Sixtyhealthysubjeots(23women:51.6+
20.4yrs,37men:42.2+ 16.2yra)performedtreadmillexercisewith“breath-
by-breath”gasexchangemonitoringusing(1) the “Low-IntensityTreadmill
Exercise”(LITE)protocolfor a submaximalwork load level of 35 external
wattsand(2)the“RampingIncrementalTreadmillExercise”(RITE)protoool
for peakexercise testing. (1) LITEprotocoi:V02at steadystate(STS)was
1040.6+ 146.9ml indicatingan increaseof 636.3+ 369.9miaboveresting
levels.The“meanresponsetime” (MRT)of V02 or the invemi of the rate
constantfor the risein V02 priorto reachingSTSlevelswas35.1 & 9.9s
witha mean02 deficitof 418.3+ 147.9ml. The 02deficitW02uptakeratio
duringthe dynamicphasetimesthe timefrom restto STSwee55 + 17s.
(2)RITEprotocol:V02-ATwas22.1+ 5.7 ml/kg/min,heartrate(HR)at AT:
120.1+ 13.6bpm;V02-peakwas37.6+ 10.7ml/k~minwitha peakHRof
167.8+ 19.3bpm.TheMRTand02deficiflV02timeindexweresignifioenffy
correlatedtoV02-peakandV02-AT(P-=0.01forbothMRTand02deficiVV02
time index).Oxygenuptakekineticsmaysenfeas a controldata basefor
theassessmentofdifferentpacemakers’“rateresponsefactors”or response
timesand their influenceon oxygen,uptakeduring low-intensityexeroise.
Sincefunctional,aerobiccapacitybelowtheanaerobicthresholdmorelikely
representsdailylifeactivitiesandthe kineticsof V02aresignificantlyrelated
toV02at bothanaerobicthresholdandpeakexercise,low-intensityexeroise
mayprovidea clinicallyusefulcorrelateor evensubstituteto peakexeroise
testing.
